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57 ABSTRACT 

A method and a device for controlling the issuance of 
cards or like paper stock singly from a card feeder hav 
ing a friction wheel which is positioned above a mov 
able platform to feed the cards singly from the bottom 
of a stock. The friction wheel is rotated sequentially 
through preselectable arcs, intermittently if desired, 
whereby the issuing cards are optimally spaced apart. 
An auxiliary feed mechanism operating at a preselected 
speed and intermittently if desired may assist feeding 
the bottom cards of the stack as they are moved 
towards the nip between the friction wheel and the 
feeder platform. An advancer mechanism may assist 
movement of the stack towards the feeder platform, the 
stack advancer being movable sequentially at a prese 
lected amount and preferably intermittently. 

14 Claims, 9 Drawing Figures 
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CARD FEEDER CONTROL 

STATEMENT OF PRIOR ART 

The most relevant prior art known to the applicant is 
as follows: 

U.S. Pat. No. 1,214,474, Jones 
U.S. Pat. No. 1,637,833, Mueller 
U.S. Pat. No. RE 15,293, La Bombard 
U.S. Pat. No. 2,343,479, Ryan et al 
U.S. Pat. No. 3,705,719, Polit et al 
U.S. Pat. No. 3,908,983, Long 
U.S. Pat. No. 3,988,017, Kyhl 
U.S. Pat. No. 4,171,130, Jeschke 
U.S. Pat. No. 4,039,180, Stocker 
United Kingdom Patent No. 1,491,491 Long 

FIELD OF THE INVENTION 

This invention relates to a method and apparatus for 
feeding cards or like paper stock singly from a stack 
onto a movable conveyor system. 

BACKGROUND OF THE INVENTION 

In my U.S. Pat. No. 3,908,983, issued Sept. 30, 1975 I 
describe a device for feeding single blank cards at high 
speed into a machine for scoring, folding, stacking or 
otherwise handling such cards. In the operation of that 
device a stack of cards is placed between a guide bar 
and a retainer plate which hold the stack sloping down 
wardly in a forward direction with the lower cards of 
the stack being fanned forwardly above an endless belt. 
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As the belt moves, the lowest card of the stack is drawn 
through the gap between the belt and a friction wheel 
which rotates slowly to allow the cards to move singly 
through the gap. The belt and friction wheel are driven 
by the same motor with suitable gear reduction. 
The problem with such a device is that thicker cards 

tend to pass too slowly from the stack, creating larger 
gaps between cards issuing from the feeder which slows 
production, while thinner cards tend to pass too freely 
from the stack and shingle up after issuing from the 
feeder. The texture of the cards also influences their rate 
of passage through the feeder. 

It is an object of the present invention to provide a 
card feeder of the type described in which the rate of 
issuance of cards is controlled notwithstanding their 
thickness or texture. 

SUMMARY OF THE INVENTION 

Essentially the invention consists of a method offeed 
ing cards or like paper stock singly from a stack thereof, 
using a friction wheel positioned above a movable plat 
form to feed the cards singly from the bottom of the 
stack forwardly onto the platform from the stack and to 
pass the cards singly through a gap between the friction 
wheel and the platform to issue therefrom, the step of: 
rotating the friction wheel sequentially through prese 
lectable arcs whereby the issuing cards are optimally 
spaced apart. 

In another aspect the invention resides in a device for 
feeding cards and like paper stock singly from a stack 
thereof, in which a friction wheel is positioned above a 
movable platform and the cards are fed singly from the 
bottom of the stack through a gap between the friction 
wheel and the platform to issue therefrom: a stepping 
motor connected to drive the friction wheel; and means 
connected with the stepping motor to control the rota 
tion of the friction wheel sequentially through prese 
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2 
lectable arcs whereby the issuing cards are optimally 
spaced apart. 

In still another aspect the invention resides in a 
method and a device as defined above, including a stack 
advancer used to move the stack towards the movable 
platform, the stack advancer being moved sequentially 
a preselectable amount, preferably intermittently, 
whereby the pressure of the stack against the platform is 
substantially constant. 

In yet another aspect of the invention an auxiliary 
feeder is provided for the method and device as defined 
above, the auxiliary feeder being advanced a preselecta 
ble amount and preferably intermittently. 
BRIEF DESCRIPTION OF THE DRAWINGS 

An example embodiment of the invention is shown in 
the accompanying drawings in which: 
FIG. 1 is a perspective view of a card feeder; 
FIG. 2 is a side view of the lower portion of the card 

feeder of FIG. 1, carrying a stack of cards; 
FIG. 3 is an enlarged view of part of the feeder of 

FIG. 2 showing a card being fed therethrough; 
FIG. 4 is a schematic diagram showing the drive 

system of the friction wheel of the feeder of FIG. 1; 
FIG. 5 is a perspective view of an alternate embodi 

ment of a card feeder with a stack advance mechanism 
and an auxiliary feed mechanism; 

FIG. 6 is a cross-sectional view taken along line 6-6 
of FIG. 5 with the stack advance mechanism carrying a 
stack of cards; 

FIG. 7 is a side view of the chain drive for the mov 
able platform of FIG. 5; 
FIG. 8 is a fragmentary side view of the nip between 

the movable platform and the friction wheel drive 
showing an individual card being fed through the nip; 

FIG. 9 is a side elevational view of an alternate em 
bodiment showing an adjustment device for the auxil 
iary feeder; and 

FIG. 10 is a plan view of the adjustment device of 
FIG. 9. 

DESCRIPTION OF PREFERRED EMBODMENT 

The example embodiment shown in the drawings 
consists of a feeder 10 which is mounted above a con 
veyor (not shown), the feeder being described in my 
aforementioned U.S. Pat. No. 3,908,893. Feeder 10 
comprises a movable feeder platform in the form of an 
endless belt 12 carried by an idler wheel 14 rotatably 
mounted on a shaft 16 and a drive wheel 18 keyed on a 
drive shaft 20. Both shafts 16 and 20 are journally 
mounted on a frame 22 and drive shaft 20 is suitably 
connected with drive means (not shown). A friction 
wheel 24 is mounted immediately above drive wheel 18, 
wheel 24 being keyed on a drive shaft 28 which is jour 
nally mounted in a pair of bearing shafts 30 adjustably 
fixed on frame 22. Belt 12 and friction wheel 24 are 
positioned between a pair of spaced upright side walls 
32 (only one of which is shown in FIG. 1) mounted on 
frame 22. 
A curver guide bar 34, mounted on a forwardly pro 

jecting plate 36, is located above belt 12. The upper 
portion of guide bar 34 forms an arm 38 sloping down 
wardly and rearwardly and the guide bar curves in its 
lower portion in an arc 40 to form a forwardly project 
ing tongue 42 spaced from belt 12 to define a passage 
(see FIG. 2). Friction wheel 24 is located in a slot 46 in 
arc 40 of guide bar 34 and is so positioned that its rim 48 
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extends downwardly slightly below the lower surface 
of tongue 42 but does not extend laterally beyond the 
rearward surface of arm 38 or arc 40, i.e. only the lower 
portion of friction wheel 24 is exposed below guide bar 
34. A gap 50 is formed between the lowest point of rim 
48 and belt 12. 
Rim 48 of friction wheel 24 is of hard rubber, or other 

material such as a tungsten carbide coating on steel, of 
a high coefficient of friction. 
As seen in FIG. 1, plate 36 of guide bar 34 is adjust 

ably mounted on a pair of crossbars 52 on frame 24 
which also carry a slidable lateral guide rod 54 for bear 
ing laterally against a stack of cards. An adjustable 
retainer plate 56, spaced behind guide bar 34, is 
mounted on a further crossbar (not shown) on frame 22. 
As seen in FIG. 4 of the drawings, drive shaft 28 of 

friction wheel 24 is driven from a stepping motor 60 
through a reducing gear 62. Stepping motor 60 is con 
nected electrically to a drive 64 which is controlled by 
a variable frequency oscillator 66 in known manner. A 
photoelectric cell and light beam unit 67 attached to 
frame 22 is located forward from belt 12 and friction 
wheel 24 in line with gap 50. Photoelectric unit 67 is 
connected electrically with a pulse count control device 
68 which is in turn connected electrically with stepper 
motor drive 64 to gate the pulses received by the motor 
from variable frequency oscillator 66. In addition a 
direction control switch 69 is connected electrically to 
stepping motor drive 64 for rotating friction wheel 24 in 
either direction and also acts as an on-off switch. 

In the operation of the device, a stack 70 of cards is 
placed between guide bar 34 and retainer plate 56, as 
seen in FIG. 2, which hold the stack sloping down 
wardly in a forward direction with the lower cards of 
the stack being fanned forwardly. As the bottom or first 
card 72 in stack 70 moves downwardly, the leading 
edge of that card touches belt 12 and is pulled forward 
into gap 50 by the continuous movement of the belt in 
the direction of arrow 74 as seen in FIGS. 2 and 3. The 
forward movement of bottom card 72 allows the trail 
ing edge of the card to clear the bottom edge of retainer 
plate 56 and drop onto belt 12. Gap 50 is adjustable to be 
of a width sufficient only to pass a single card 72 freely. 
As the leading edge of bottom card 72 passes into gap 

50 the leading edge of the card immediately above it, 
namely second card 76 and third card 78, are forced 
forwardly by the weight of the stack and the slope of 
retainer plate 56, aided by the friction created as bottom 
card 72 is pulled from stack 70. At this point the leading 
edge of card 76 comes into contact with friction wheel 
24 which is geared to rotate at an extremely slow speed, 
say 1:3,000 in relation to the speed of belt 12, and the 
friction wheel draws card 76 further forward into a 
position where its leading edge is against bottom card 
72 and closer to gap 50. Bottom card 72 continues to be 
carried forward by belt 12 through gap 50 and then 
passes through photoelectric unit 67. When card 72 has 
passed through gap 50 the leading edge of the next card 
76 drops onto belt 12 and is carried forward, causing the 
trailing edge of card 76 to clear retainer plate 56 where 
upon card 76 passes through gap 50 and photoelectric 
unit 67 in the same manner as preceding card 72. 
The rotation of friction wheel 24 is controlled by 

phoeoelectric unit 67. When a card passes from feeder 
10 through photoelectric unit 67 the interrupted beam 
triggers pulse counter 68 which may be preset to a 
given count, usually calibrated from 1 to 9. Pulse 
counter 68 permits a preselected count of pulses, trans 
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4 
mitted from oscillator 66, to be received by motor drive 
64, causing stepping motor 60 to rotate friction wheel 
24 through a predetermined arc and allowing the next 
card in stack 70 to pass through gap 50 in feeder 10. In 
other words, stepping motor 60 is operated electrically 
to index one step per pulse received from oscillator 66 
and the indexed movement of the stepping motor is 
translated through reducing gear 62 to rotate friction 
wheel 24 a predetermined amount, allowing the con 
trolled advancement of the cards from stack 70. For 
example, if each pulse from oscillator 66 rotates stepper 
motor 60 through an arc of 7" and there is a 25:1 reduc 
tion through reducing gear 62 and the diameter of fric 
tion wheel 24 is 2', then the surface of the friction 
wheel will move about 0.015' per pulse. If it is desired 
to move friction wheel 0.030" to obtain a smooth feed of 
cards from stack 70 and have the cards evenly spaced 
apart a predetermined amount then counter 68 is set to 
allow two pulses to pass from oscillator 66 to motor 
drive 64 each time a card passes through photoelectric 
cell 67. 
On the other hand to obtain a batch of five cards a 

movement of 0.060" of friction wheel 24 may be re 
quired which would call for four pulses per batch, each 
batch (rather than each individual card) actuating pho 
toelectric cell 67. 
The arcuate movement of friction wheel 24 is deter 

mined by the thickness and/or texture of the cards of 
stack 70 and counter 68 is preset accordingly. Usually it 
is necessary to make a trial run to arrive at the correct 
setting for pulse counter 68, i.e. that setting which will 
feed cards from stack 70 evenly and with the predeter 
mined optimum spacing between each card issuing from 
feeder 10. By rotating friction wheel 24 intermittently 
by spaced pulse counts (i.e. groups of pulses in spaced 
sequence) and by using an appropriate reducing gear 62, 
the same control is achieved as would be obtained were 
it possible to provide an infinitely variable drive motor 
for the friction wheel. If it is desired to rotate friction 
wheel 24 continuously, usually for thicker stock, pulse 
counter 68 is provided with a setting to permit such 
continuous pulsed rotation. 

It will be appreciated that the term "card” is meant to 
include any flexible sheet material, suitable for feeding 
by the device of the invention, irrespective of relative 
thickness or stiffness. 

In the alternate embodiment shown in FIGS. 5 to 8 of 
the drawings single friction wheel 24 is replaced by a 
stack advancer 80, movable platform belt 12 is replaced 
by a multiple feeder platform 82, and an auxiliary feeder 
84 replaces retainer plate 56. A chute 86 may be posi 
tioned adjacent the nip between stack advancer 80 and 
feeder platform 82, such a chute being useful also in the 
previous embodiment. 

Stack advancer 80 comprises a frame 88 carrying a 
pair of parallel endless belts 90 which engage a pair of 
idler wheels 92 journally mounted on a shaft 94 axially 
rotatable in journals 95 which are slidable in slots 96 in 
frame 88 adjacent platform 82. At the other end of 
frame 88, belts 90 engage a pair of pulleys 98 keyed on 
a shaft 100 which is journally mounted on a pair of 
slotted brackets 102 fixed by bolts 104 to frame 88 for 
slidable adjustment. A further pair of pulleys 106 are 
keyed on a drive shaft 108 which is journally mounted 
on frame 88 between shafts 94 and 100. Pulleys 106 
engage a further pair of endless belts 110 which lie 
parallel to belts 90 and engage further pulleys 112 keyed 
on shaft 100. As seen in FIG. 6, drive shaft 108 is con 
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nected by a belt 114 with a tensioning pulley 116 and a 
stepping motor 118. Plates 120 and 122 are fixed to 
frame 88 to support the upper run of belts 90 and 110. A 
pair of adjustment screws 124 are mounted on a cross 
bar 126 which is fixed to frame 88 and engage bosses 128 
on journals 130 of shaft 94. Adjustment screws 124 
rotate freely in crossbar 126 but cannot move axially in 
the crossbar. Shaft 94 is driven by a stepping motor 132 
slidably mounted by bolts 134 on a slotted bracket 136 
on frame 88. A pair of friction wheels 138 are keyed on 
shaft 94 for rotation by stepping motor 132. 

Auxiliary feeder 84 comprises a drum 140 having an 
axle 141 journally mounted on a frame 142 and driven 
by a stepping motor 144 which is also mounted on frame 
142. Drum 140 circumferential ribs 145 adjacent each 
end of the drum and carries a pair of parallel endless 
bands 146 which also engage a pair of idler pulleys 148 
journally mounted on a shaft 150. Shaft 150 is slidably 
mounted for lateral adjustment on a pair of slotted 
brackets 152 fixed to frame 142. Frame 142 is mounted 
for free rotation on a shaft 154 which is parallel to the 
axis of drum 140 and fixed to an extension 156 or frame 
88. A screw 158 mounted on frame extension 156 selec 
tively engages a ring of apertures 160 in frame 142 con 
centric with shaft 154. 

Feeder platform 82 comprises a plurality of parallel 
endless belts 160 passing around an upper set of pulleys 
162 and a lower set of pulleys 164. Upper pulleys 162 
are journalled on a shaft 166 the ends of which are 
slidable laterally in slots 168 in extension 156 of frame 
88. Lower pulleys 164 are keyed on a shaft 170 which is 
journally mounted in extension 156. A tension adjust 
ment screw 172 on each end of shaft 166 moves the end 
of that shaft laterally in slot 168. 
Chute 86 comprises (1) an upper set of parallel bands 

180 engaging an upper grooved roller 182 and a lower 
grooved roller 184 which are journally mounted on 
frame 88 and (2) a lower set of parallel bands 186 engag 
ing an upper grooved roller 188 and a lower grooved 
roller 190 which are journally mounted on a bracket 194 
fixed to the frame. For adjustment of the gap between 
bands 180 and 186 a pair of adjustment screws 196 are 
thread-mounted on the ends of shaft 198 of roller 184 
which are slidable laterally in slots 200 in brackets 194. 
The ends of adjustment screws 196 engage the ends of 
shaft 201 or roler 190. 
A compression spring 202 on each screw 196 urges 

shafts 198 and 201 apart. For the further adjustment of 
the gap between bands 180 and 186 a pair of adjustment 
screws 203 are mounted on a further crossbar 204 fixed 
to frame 88, the screws being freely rotatable but non 
movable axially in the crossbar. Each screw 203 en 
gages a boss 205 which pivotally engages an arm 206 
pivotally mounted on a pin 207 fixed on frame 88 and 
pivotally engaging shaft 188 of roller 182 of upper 
bands 180. An endless chain 208 engges both adjustment 
screws 203 to provide a uniform adjustment of each end 
of roller 182. 
As seen in FIGS. 5 and 7, a large diameter sprocket 

210 is keyed on the end of lower shaft 170 of platform 82 
and is connected by a chain 212 to a drive sprocket 214 
driven by a variable speed direct current motor (not 
shown) through a drive shaft 215. A further sprocket 
216 is also keyed to lower shaft 170 and is connected by 
a chain 218 to sprockets 220 and 222 keyed on upper 
rollers 182 and 188 respectively of chute 86. Chain 218 
also engages an idler sprocket 224. 
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6 
As seen in FIGS. 5 and 6, delivery platform 80 slopes 

downwardly in one direction at a shallow incline 
towards feeder platform 82 while the feeder platform 
slopes downwardly in the other direction at a steep 
incline, the planes of the two platforms being approxi 
mately normal one to the other. A gap 264 is formed 
between belts 160 of feeder 82 and friction wheels 138 
of delivery platform 80. 

In the operation of the embodiment shown in FIGS. 
5 to 8 of the drawings a stack 260 of cards is placed on 
advancer 80 to bear against delivery platform 82, with a 
sliding prop 262 resting on belts 90 and 110 and bearing 
against the rear of the stack to keep it compact. 
As seen in FIG. 6, the upper edges of the individual 

cards adjacent delivery platform 82 (the lower cards) 
bear against bands 146 of auxiliary feeder 84 which fans 
the cards downwardly (forwardly) as described in the 
previous embodiment, the foremost (lowest) card being 
pulled into gap 264 as seen in FIG. 8. In this embodi 
ment, however, auxiliary feeder 84 is pulsed together 
with friction wheels 138 (by stepping motor 132) but 
each pulse of the auxiliary feeder is of longer duration 
than the pulse of the friction wheel. In this way the 
lower cards of stack 260 are pushed towards 264, the 
bottom card 266 passing freely through the gap while 
the second lowest card 268 is drawn forward as previ 
ously described. In this manner auxiliary feeder 84 over 
comes the excessive friction between the individual 
cards caused by the weight of the stack. 
Advancer 80 is pulsed by stepping motor 118 to urge 

stack 260 against platform 82 with a substantially con 
stant pressure, operating when the bottom card 266 of 
the stack has been pulled into gap 264. Friction wheels 
138 are pulsed by stepping motor 132 in the manner 
described in the previous embodiment of FIGS. 1 to 4. 
When bottom card 266 passes through gap 264 it 

enters chute 86 as seen in FIG. 6 which shows an indi 
vidual card 269 being delivered by the chute to a further 
apparatus such as a collator (not shown). 
The embodiment of FIGS. 5 to 8 provides a consis 

tent feed from a stack of individual cards of thicker card 
material, achieving a much higher consistent feed rate 
than in conventional machines. 

I claim: 
1. In a method of feeding cards or like paper stock 

singly from a stack thereof, using a friction wheel posi 
tioned above a movable platform to feed the cards sin 
gly from the bottom of the stack forwardly onto the 
platform from the stack and to pass the cards singly 
through a gap between the friction wheel and the plat 
form to issue therefrom, the step of: 

rotating the friction wheel sequentially through 
preselectable arcs whereby the issuing cards are 
optimally spaced apart. 

2. A method as claimed in claim 1 in which the fric 
tion wheel is rotated intermittently at preselectable 
intervals. 

3. A method as claimed in claim 2 in which the rota 
tion of the friction wheel is actuated by the passage of 
each issuing card. 

4. A method as claimed in claim 3 in which the fric 
tion wheel is driven by a stepping motor having drive 
means electrically motivated by a variable frequency 
oscillator, the issuance of each card actuating pulse 
count control means connected electrically with the 
drive means to gate the pulses received from the oscilla 
tOr. 
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5. In a method as claimed in claim 1, in which a stack 
advancer is used to move the stack towards the movable 
platform the additional step of: 
moving the stack advancer sequentially a preselecta 

ble amount whereby the pressure of the stack 
against the movable platform is substantially con 
Stant. 

6. A method as claimed in claim 5 in which the stack 
advancer is moved intermittently. 

7. In a method as claimed in claim 1, including the 
step of using an auxiliary feeder to assist in feeding the 
cards singly into the gap between the friction wheel and 
the platform, the auxiliary feeder being moved sequen 
tially a preselectable amount. 

8. A method as claimed in claim 7 in which the auxil 
iary feeder is moved intermittently. 

9. In a device for feeding cards and like paper stock 
singly from a stack thereof, in which a friction wheel is 
positioned above a movable platform and the cards are 
fed singly from the bottom of the stack through a gap 
between the friction wheel and the platform to issue 
therefrom: 

a stepping motor connected to drive the friction 
wheel; and 

means connected with the stepping motor to control 
the rotation of the friction wheel sequentially 
through preselectable arcs whereby the issuing 
cards are optimally spaced apart. 

10. A device as claimed in claim 9 in which the step 
ping motor includes drive means and a variable fre 
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8 
quency oscillator motivating the drive means, the con 
trol means comprising pulse count control means con 
nected electrically with the drive means whereby the 
friction wheel is driven intermittently at preselected 
intervals. 

11. A device as claimed in claim 10 including a photo 
electric unit positioned for actuation by each issuing 
card and connected electrically with the pulse count 
control means. 

12. A device as claimed in claim 9 including a stack 
advancer to move the stack towards the movable plat 
form, the stack advancer comprising a plurality of par 
allel movable endless belts and a stepping motor con 
nected to drive the belts, means being connected to the 
stepping motor to control the advancement and opera 
tion thereof. 

13. A device as claimed in claim 9 including an auxil 
iary feeder to assist in feeding the cards singly into the 
gap between the friction wheel and the platform, the 
auxiliary feeder comprising a plurality of parallel mov 
able endless bands constructed and arranged to bear 
transversely against the bottom edge portion of the 
stack remote from the friction wheel, a stepping motor 
connected to drive the bands, and means connected to 
the stepping motor to control the advancement and 
operation thereof. 

14. A device as claimed in claim 13 including means 
to vary the angle of the bands in relation to said bottom 
edge of the stack. 

k z k k 


